Relationship between activation of microsomal glutathione S-transferase and metabolism behavior of chlorambucil.
Chlorambucil (4-[p-[bis [2-chloroethyl] amino] phenyl]-butanoic acid; CMB) is a bifunctional alkylating agent that exhibits acquired drug resistance upon repeated dosing in human. This compound reacts with glutathione (gamma-glutamylcysteinylglycine, GSH) both non-enzymatically and enzymatically in the presence of glutathione S-transferases (GSTs) to produce several GSH conjugates. The formation of GSH conjugates of this class of alkylating agents may play a role in the development of acquired drug resistance. In this study, the effect of CMB on microsomal GST (mGST) activity and the catalytic effect of mGST on the formation of GSH conjugates of CMB were investigated. mGST was activated by CMB in a concentration- and time-dependent manner. NEM failed to reactivate the CMB pretreated mGST. This suggests that mGST could be activated by CMB, possibly via reacting with the single cysteine (Cys49) in mGST. The resulting conjugates of GSH and CMB were characterized by a combination of lipid chromatography/electrospray ionization mass spectrometry (LC/ESI/MS). mGST presented a strong catalytic effect on the reaction as determined by the increase of the diglutathionyl derivative, 4-[p-[bis[2-S-glutathionylethyl] amino]phenyl]-butanoic acid (CMBSG2), monoglutathionyl derivatives, 4-[p-[N-2-chloroethyl, N-2-S-glutathionylethyl] amino]phenyl]-butanoic acid (CMBSG) and 4-[p-[N-2-S-glutathionylethyl, N-2-hydroxyethyl] amino]phenyl]-butanoic acid (CMBSGOH) and the decrease of CMB. mGST which was stimulated approximately 2.5-fold with CMB had a stronger catalytic effect. These results suggest the potential role of the activation of mGST in the CMB inactivation and in the development of acquired drug resistance.